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CHAPTER 1 

INTRODUCTION 

Paragraph 



Scope 1 

Nature of materiel 2 

Characteristics 3 

v. Organization maintenance 4 

^ References 5 

\ 1. SCOPE. 

V: 



a. This manual is published for the information and guidance of 
ordnance maintenance personnel. It contains detailed instructions for 
v. inspection, disassembly, assembly, maintenance, and repair of the 
v. power unit for Medium Tanks M3A4 and M4A4, supplementary to 
those in the field and technical manuals prepared for the using arms. 
\ Additional descriptive matter and illustrations are included to aid in 
providing a complete working knowledge of the materiel. 

•; 2. NATURE OF MATERIEL. 

a. The power unit consists of 5 L-head, water-cooled engines mounted 
~ radially on a common crankcase. These power units are used in the 
> - Medium Tanks M3A4 and M4A4. 

3. CHARACTERISTICS. 

a. Power units are numbered serially. All power units used in the 
Medium Tank M3A4 and in medium tanks with serial numbers M4A4- 
1001 to M4A4-2304 inclusive, incorporate multiple water pumps, one 
mounted on each engine (figs. 1 and 2). Power units of the Medium 
Tank M4A4 with serial numbers following M4A4-2304 incorporate a 
single water pump (mounted on the distributor end of the crankcase 
(fig. 31. On power units equipped with multiple water pumps, the gen- 
erator is mounted on No. 2 engine and driven by the No. 2 engine water 
pump belt (fig. 1). The fuel pump is mounted on the distributor end 
of the crankcase and driven by the accessory shaft (fig. 1). On power 
units equipped with the single water pump, the generator is mounted 
in the fighting compartment and belt driven from the propeller shaft. 
The fuel pump is mounted on the distributor end of No. 4 engine and 
driven by the camshaft (fig. 3). Power units of Medium Tank M4A4 
with serial numbers M4A4-1001 to M4A4-3211 inclusive, are equipped 
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Figure 1 - M3A4 Power Unit, Distributor End 



A— TUBE, WATER PUMP AIR RELIEF (ENGINE NO. 1 TO NO. 2) T — PUMP, WATER, ASSEMBLY (NO. 4 ENGINE) 

® COIL, IGNITION, ASSEMBLY (NO. 1 ENGINE) U— TUBE, RADIATOR OUTLET, ASSEMBLY (NOS. 4 AND 5 ENGINES) 

C— CLEANER, AIR, CRANKCASE VENTILATOR, ASSEMBLY V— DISTRIBUTOR, IGNITION, ASSEMBLY (NO. 4 ENGINE) 

D— SHAFT, DRIVE, TACHOMETER W— PAN, OIL 
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with thermostats in the cooling system, mounted in the engine water 
outlet adapter of each engine. A bypass type of thermostat, mounted 
in the radiator inlet adapters of engines Nos. 2, 3, 4, and 5 and in 
the cylinder head adapter of No. 1 engine entered production on 
power units starting with serial numbers M4A4-3211 of Medium 
Tank M4A4 (fig. 195). The clutch, of the fully enclosed type, was 
used in production of the power unit of the Medium Tank M4A4 
with serial numbers from M4A4-1001 to M4A4-4412 inclusive (fig. 
6). Beginning with the power unit for the Medium Tank M4A4 above 
serial numbers M4A4-4413, a clutch of the ventilated type entered 
production. 

4. ORGANIZATION MAINTENANCE. 

a. Scope. The scope of maintenance and repair by the crew and 
other units of the using arms is determined by the availability of suit- 
able tools, availability of necessary parts, capabilities of the mechanics, 
time available, and the tactical situation. All of these are variable and 
no exact system of procedure can be prescribed. 

b. Allocation Of Maintenance. Indicated below are the maintenance 
duties for which tools and parts have been provided for the using arm 
personnel. Other replacements and repairs are the responsibility of 
ordnance maintenance personnel but may be performed by using arm 
personnel when circumstances permit, within the discretion of the 
commander concerned. Echelons and words as used in this list of 
maintenance allocations are defined as follows: 

Second Echelon: Line organization regiments, battalions, com- 

panies, detachments, and separate companies. 

Third Echelon: Ordnance light maintenance companies, ordnance 
medium maintenance companies, ordnance divisional maintenance 
battalions, and post ordnance shops. 

Fourth Echelon: Ordnance heavy maintenance companies, and 
service command shops. 

Fifth Echelon: Ordnance base regiments, ordnance bases, arsen- 
als, and manufacturers’ plants. 

Service (including Consists of servicing, cleaning, lubricating, tight- 
preventive mainte- ening bolts and nuts, and making external ad- 
nance) : Refer to AR justments of subassemblies or assemblies and 
850-15, paragraph controls. 

23 a (1) and (2). 
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REPLACE: Refer to Consists of removing the part, subassembly or 

AR 850-15, para- assembly from the vehicles and replacing it 
graph 23 a (4). with a new or reconditioned or rebuilt part, 

subassembly or assembly, whichever the case 
may be. 

Repair: Refer to AR Consists of making repairs to, or replacement of 
850-15, paragraph 23 the part, subassembly or assembly that can be 
a (3) and (5), in part. accomplished without completely disassem- 
bling the subassembly or assemblies, and does 
not require heavy welding, or riveting, machin- 
ing, fitting and/or alining or balancing. 

Rebuild: Refer to Consists of completely reconditioning and re- 

AR 850-15, para- placing in serviceable condition any unservice- 

graph 23 a (5), in able part, subassembly or assembly of the ve- 

part, and (6). hide, including welding, riveting, machining, 

fitting, alining, balancing, assembling and 
testing. 

NOTE: Operations allocated will normally be performed in the echelon indicated 
by “X.” Operations allocated to the echelons as indicated by “E” may be accomplished 



by the respective echelons in emergencies only. 

ECHELONS 

BOXES AND RACKS, AMMUNITION 2nd 3rd 4th 5th 

Boxes, ammunition — replace X 

Boxes, ammunition — repair X 

Racks, ammunition — replace X 

Racks, ammunition — repair X 

CONTROLS, BRACKETS AND LEVERS 

Brackets and levers — replace X 

Brackets and levers — repair X 

Controls and linkage — replace X 

Controls and linkage — repair X 

DRIVE, FINAL (GEAR TRAIN ASSEMBLY) fl-PIECE) 

* Drive, final, gear train assembly — replace X 

Drive, final, gear train assembly — repair , X 

Drive, final, gear train assembly — rebuild E X 

DIFFERENTIAL, CONTROLLED, CARRIER ASSEMBLY AND SUBASSEMBLY 

Differential, controlled, assembly — replace X 

Differential, controlled, assembly — repair E X 



*The second echelon is authorized to remove and reinstall power units, transmission 
assemblies, final drive, gear train assemblies and other items marked by asterisk. How- 
ever, when it is necessary to replace an item marked by an asterisk with a new or 
rebuilt part, subassembly or unit assembly, the assembly marked by asterisk will not 
be removed from the vehicle by the second echelon until authorization is received 
from a higher echelon. 



7 




TM 9-1750F 

4 

ORDNANCE MAINTENANCE - POWER UNIT FOR 
MEDIUM TANKS M3A4 AND M4A4 




RA PD 25426 



CLEANER, AIR, CRANKCASE VENTILATOR, ASSEMBLY T— DISTRIBUTOR, IGNITION, ASSEMBLY (NO. 4 ENGINE) 



TM 9-1750F 

4 



INTRODUCTION 




9 



PUMP, WATER, ASSEMBLY (NO. 4 ENGINE) RA PD 25426B 




TM 9-1750F 

4 



ORDNANCE MAINTENANCE - POWER UNIT FOR 
MEDIUM TANKS M3A4 AND M4A4 

ECHELONS 

DIFFERENTIAL, CONTROLLED, CARRIER ASSEMBLY AND SUBASSEMBLY — (Coni.) 2nd 3rd 4th 5th 

Differential, controlled, assembly — rebuild E X 

Drum, steering brake — replace X 

Drum, steering brake — repair X 

Shoe, steering brake — replace X 

Shoe, steering brake — repair (reline ) X 

REDUCTION, FINAL 

Hub, sprocket — replace X 

Hub, sprocket — repair X 

Hub, sprocket — rebuild E X 

Reduction assembly, final drive — replace X 

Reduction assembly, final drive — repair X 

Reduction assembly, final drive — rebuild E X 

Sprocket — replace X 

Sprocket — rebuild E X 

TRANSMISSION ASSEMBLY 

Brakes, parking — - replace X 

Brakes, parking — repair ( reline ) X 

*Transmission assembly — replace X 

Transmission assembly — repair x 

Transmission assembly — rebuild E X 

DRIVE, FINAL (GEAR TRAIN ASSEMBLY) 43-PIECE) 

* Drive, final, gear train assembly — replace X 

Drive, final, gear train assembly — repair X 

Drive, final, gear train assembly — rebuild E X 

DIFFERENTIAL, CONTROLLED, CARRIER ASSEMBLY 

Differential, controlled, assembly — replace X 

Differential, controlled, assembly — repair E X 

Differential, controlled, assembly — rebuild E X 

DIFFERENTIAL, CONTROLLED, SUBASSEMBLY 

Differential, controlled, subassembly — replace X 

Differential, controlled, subassembly — repair E x 

Differential, controlled, subassembly — rebuild E X 

Drum, steering brake — replace X 

Drum, steering brake — repair x 

Shoe, steering brake — replace X 

Shoe, steering brake — repair (reline) X 

*The second echelon is authorized to remove and reinstall power units, transmission . 
assemblies, final drive, gear train assemblies and other items marked by asterisk. How- 
ever, when it is necessary to replace an item marked by an asterisk with a new or 
rebuilt part, subassembly or unit assembly, the assembly marked by asterisk will not 
be removed from the vehicle by the second echelon until authorization is received 
from a higher echelon. 
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ECHELONS 

ELECTRICAL SYSTEM 2nd 3rd 4th Sth 

Battery — service, replace and recharge x 

Battery — repair X 

Battery — rebuild E x 

Box, apparatus ( generator control ) — replace x 

Box, apparatus (generator control) — repair X 

Box, apparatus ( generator control ) — rebuild X 

Box, battery — replace x 

Box, battery — repair i x 

Box, terminal — replace X 

Box, terminal — repair X 

Box, turret collector ring — replace x 

Box, turret collector ring — repair X 

Box, turret collector ring — rebuild X 

Brackets, mounting and supports — replace X 

Brackets, mounting and supports — repair X 

Breakers, circuit — replace x 

Breakers, circuit - — repair X 

Breakers, circuit — rebuild X 

Cables, battery — replace X 

Cables, battery — repair X 

Conduits — replace X 

Filters, generator — replace X 

Filters, generator — repair X 

Generator, auxiliary assembly — replace X 

Generator, auxiliary assembly — repair X 

Generator, auxiliary assembly — rebuild E X 

Lamps, all — service or replace X 

Lamps, all — repair X 

Siren — replace X 

Siren — repair X 

Siren — rebuild X 

Solenoids — replace X 

Solenoids — repair X 

Switches — replace X 

Switches — repair X 

Switches — rebuild X 

Wires — replace X 
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ECHELONS 

POWER UNIT 2nd 3rd 4lh 5th 

Bearings, connecting rod — replace E E x 

Bearings, crankshaft — replace E e x 

Breather, crankcase — service and replace X 

Breather, crankcase — repair X 

Carburetor and governor assemblies — replace E X 

(Governor must be set after installation) 

Carburetor and governor assemblies — repair X 

Carburetor and governor assemblies — rebuild X 

Clutch assembly — replace X 

Clutch assembly — repair X 

Clutch assembly — rebuild E x 

Coils, ignition — replace X 

Controls and linkage, carburetor and choke — service 

and replace X 

Controls and linkage, carburetor and choke — repair X 

Cooling system — service X 

Damper, vibration — replace X 

Distributor assemblies — service and replace X 

Distributor assemblies — repair X 

Distributor assemblies — rebuild X 

Fan assembly — replace X 

Fan assembly — repair X 

Fan assembly — rebuild E X 

Filters, fuel — service and replace X 

Filters, fuel — repair X 

Filters, ignition circuit — replace X 

Filters, ignition circuit — repair X 

Filters, oil (bypass) — service and replace X 

Filters, oil (bypass) — repair X 

Flywheel assembly — replace X 

Flywheel assembly — repair X 

Flywheel assembly — rebuild E x 

Gaskets, cylinder head — replace X 

Gaskets, exhaust and intake manifold — replace X 

Gear, camshaft — replace E X 

Heads, cylinder — replace ..." X 

Heads, cylinder — repair X 

Lines, fuel — replace X 

Lines, fuel — repair X 

Lines, oil (external) — replace X 

Lines, oil (external) — repair X 
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ECHELONS 

POWER UNIT — ICont.) 2nd 3rd 4th S*i 

Manifolds, exhaust and intake — replace E x 

Manifolds, exhaust and intake — repair X 

Mounts, engine — replace X 

Pan, oil — clean and replace gaskets X 

Pistons and rings — replace E E X 

Plugs, spark — replace X 

Plugs, spark (2-piece) — repair X 

* Power unit assembly — replace X 

Power unit assembly — repair X 

Power unit assembly — rebuild E X 

Pump assemblies, fuel — replace X 

Pump assemblies, fuel — repair X 

Pump assemblies, fuel — rebuild X 

Pump assemblies, water — replace X 

Pump assemblies, water — repair X 

Pump assemblies, water — rebuild X 

Pump assembly, oil, pressure and scavenger — replace 

and repair X 

Pump assembly, oil, pressure and scavenger — rebuild .... EX 

Radiator assembly — replace X 

Radiator assembly — repair X 

Radiator assembly — rebuild E X 

Starter assembly — replace X 

Starter assembly — repair X 

Starter assembly — rebuild X 

Strainer, fuel — service and replace X 

Strainer, fuel — repair X 

Thermostat, water — replace X 

Units, signal, oil (sending) — replace X 

Units, signal, water (sending) — replace X 

EXTINGUISHING SYSTEM, FIRE 

Controls, remote — replace ( CO, ) X 

Controls, remote — repair (CO,) X 

Cylinders (C0 2 ) — replace X 

Cylinders (CO,) — repair or recharge X 

Extinguishers, fire, assembly — replace and refill 

(CCL 4 ) X 



*The second echelon is authorized to remove and reinstall power units, transmission 
assemblies, final drive, gear train assemblies and other items marked by asterisk. How- 
ever, when it is necessary to replace an item marked by an asterisk with a new or 
rebuilt part, subassembly or unit assembly, the assembly marked by asterisk will not 
be removed from the vehicle by the second echelon until authorization is received 
from a higher echelon. 
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ECHELONS 

EXTINGUISHING SYSTEM, FIRE — ICont.l 2nd 3rd 4th 5th 

Extinguishers, fire, assembly — rebuild (CCL 4 ) E x 

Lines and nozzles (C0 2 ) — replace X 

Lines and nozzles (CO, ) — repair X 

FUEL SYSTEM 

Cleaners, carburetor, air — replace X 

Cleaners, carburetor, air — repair X 

Filter — service or replace x 

Filter — repair X 

Lines, valves and fittings — replace X 

Lines, valves and fittings — repair E x 

Tanks, fuel — replace X 

Tanks, fuel — repair X 



HULL 

Bracket, engine support — replace 



Doors, and cover plates — replace x 

Doors and cover plates — repair 

Guards, mud — replace x 



Guards, mud — repair 

Hull — repair 

Hull — rebuild 



Insulation and padding — replace X 

Periscope — replace X 

Periscope — repair 

Periscope — rebuild 

Seats — replace X 

Seats — repair 

INSTRUMENTS AND PANELS 

Instruments — replace X 

Instruments — repair 

Instruments — rebuild 

Panel and connections — replace X 

Panel and connections — repair 

LUBRICATION SYSTEM 

Cooler, oil, engine, and transmission — replace X 

Cooler, oil, engine, and transmission — repair 

Cooler, oil, engine, and transmission — rebuild 

Filter, engine oil — replace X 

Filter, engine oil — repair 

Lines, oil, engine, and transmission — replace X 

Lines, oil, engine, and transmission — repair 

Tank, engine oil — replace X 

T ank, engine oil — repair 



E X 

E X 

X 

X 

E X 



X 

E X 
X 



X 

E X 
X 



* 

X 

E X 
X 



X 

X 
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ECHELONS 

SHAFT, PROPELLER, AND UNIVERSAL JOINT ASSEMBLY 2nd 3rd 4th 5th 

Shaft propeller, and universal joint assembly — 

replace X 

Shaft, propeller, and universal joint assembly — repair. ... X 
Shaft, propeller, and universal joint assembly — 

rebuild E X 

SUSPENSION SYSTEM, TRACK 

Bearings and seals, bogie and idler wheels — replace X 

Bogie components — replace X 

Bogie components — repair X 

Bogie components — rebuild E X 

Bracket, idler — replace E X 

Bracket, idler — repair X 

Bracket, idler — rebuild E X 

Roller and bracket assembly, track supporting — 

replace x 

Roller and bracket assembly, track supporting — 

repair X 

Roller and bracket assembly, track supporting — 

rebuild e x 

Track assembly — replace or repair x 

Track assembly — rebuild E X 

Wheels, bogie — replace X 

Wheels, bogie — repair ( replace tire ) X 

Wheels, idler — replace X 

Wheels, idler — repair X 

Wheels, idler — rebuild E X 

TURRET ASSEMBLY 

Basket, turret — replace and repair X 

Basket, turret — rebuild e x 

Brake assembly — replace X 

Brake assembly — repair X 

Mechanism, traversing (manual) — replace X 

Mechanism, traversing (manual) — repair X 

Mechanism, traversing (manual) — rebuild X 

Ring, turret — replace E x 

Turret assembly — replace or repair X 

Turret assembly — rebuild E x 

17 




TM 9-1750F 

4-5 

ORDNANCE MAINTENANCE - POWER UNIT FOR 



MEDIUM TANKS M3A4 AND M4A4 

ECHELONS 

VEHICLE ASSEMBLY 2nd 3rd 4th 5th 

Tank assembly — service and preventive maintenance .... X 
Tank assembly — rebuild (with serviceable assem- 
blies) X E 



5. REFERENCES. 

a. The last section of this manual lists all technical manuals, standard 
nomenclature lists, and publications relative to the materiel described 
herein. 
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CHAPTER 2 

POWER UNIT 



Section I 

POWER UNIT 

Paragraph 



General 6 

Description 7 

Tabulated data and specifications 8 

Second echelon operations 9 

Organization maintenance 10 

6. GENERAL. 



a. Power Unit Serial Numbers. The power units are numbered 
serially, the M3A4 Power Unit starting with serial number M3A4-1001 
and ending with serial number M3A4-1146; the M4A4 Power Unit starts 
with serial number M4A4-1001. This serial number is stamped on a 
metal plate. The plate is, in turn, attached to the distributor end of the 
crankcase on the model M3A4 and also on the model M4A4 Power 
Units equipped with multiple water pumps (fig. 1). On model M4A4 
Power Units equipped with single water pump, this plate is attached to 
the power unit rear support (fig. 2). 

7. DESCRIPTION. 

a. Power Unit. 

(1) The power unit consists of 5 engines assembled to a common 
crankcase. 

(2) In describing the power unit, reference will be made to the 
“distributor” end, and “radiator” end. All reference to “right” or “left” 
sides will be as viewed from the distributor end. Reference to “rotation” 
will be as viewed from the distributor end. 

(3) Each bank of cylinders is in itself a conventional L-head engine 
in that it has its own crankshaft, pistons, camshaft, valves, manifold, 
carburetor, and distributor, and in this text will be referred to as engines 
Nos. 1, 2, 3, 4, and 5. Facing the distributor end of the power unit 
(fig. 1), and with No. 1 engine at the top, the engines are numbered 
counterclockwise, with No. 2 engine to the left and below No. 1 engine. 

THE ARMY-LIBRARY 
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TANK, RADIATOR, UPPER ASSEMBLY 

PIPE, EXHAUST, UPPER, 
RIGHT, ASSEMBLY 

OIL FILTER, ASSEMBLY 



PIPE, EXHAUST, UPPER, 
LEFT, ASSEMBLY 



, RADIATOR 



RA PD 25388 



CAP, RADIATOR FILLER 



TUBE, OVERFLOW, 
RADIATOR ASSEMBLY 



— VALVE, RADIATOR 
OVERFLOW PRESSURE 
VENT, ASSEMBLY 



Figure 4 — M3A4 Power Unit, Top 



The cylinders of each engine are numbered in order, starting at the 
distributor end. Rotation of each engine is counterclockwise. 

(4) The power unit is supported at the radiator end by 2 supports 
bolted 1 to each side of the power unit drive gear housing (fig. 8). 
These supports are rubber insulated and rest on 2 mating supports 
(fig. 15), mounted by bolts to the side of the hull. The distributor end 
of the power unit is supported by a rubber insulated single mount (fig. 
13), centrally located at the extreme rear of the power unit compart- 
ment. The electrical connection between power unit and frame of the 
vehicle is accomplished by means of a ground strap connected between 
the engine rear support and the engine rear support bracket (fig. 13). 

(5) Crankcase. The crankcase is 1-piece and of cast-iron construc- 
tion. Oil passages, to provide lubrication for the moving parts of the 
individual engines, are cast and drilled in the crankcase. These pas- 
sages are closed by inserting plugs in the openings, thus eliminating 
any danger of oil leakage. Passages are also cast in the crankcase to 
permit drainage of oil from all engine sumps to the oil sump at the 
bottom of the crankcase. A pan, equipped with a strainer, is bolted to 
the bottom of the crankcase. 
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Figure 5 — M4A4 Power Unit, Top ( Single Water Pump Type) 
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(6) Power Unit Drive Gear Housing. 

(a) The drive gear housing contains 5 engine drive gears which are 
driven by the engine crankshafts through a sleeve connecting the drive 
gear to a gear which is bolted to the end of the engine crankshaft. These 
gears, in turn, drive a large gear which is keyed to the power unit 
driven gear shaft. This shaft, in turn, drives the engine clutch. 

(b) Lubrication of the gears in the drive gear housing is accom- 
plished by oil which is forced through openings in the plugs in the 
radiator end of the oil galleries of engines Nos. 1, 2, and 5. Oil is also 
supplied through the outlet lines from the 2 absorption type oil filters 
which are mounted on the No. 1 engine. After lubricating the gears, 
the oil drains to the power unit oil sump through an opening at the 
bottom of the crankcase. 

(c) Gears in the gear housing are of the herringbone type and are 
stamped with Nos. 1, 2, 3, 4, and 5 for synchronizing purposes. The 
sleeves which transmit engine crankshaft rotation to the engine drive 
gear are stamped with a zero to assist in synchronizing the engines. 

(7) Flywheel. The flywheel is of cast-iron construction and is 
mounted on the output shaft of the drive gear housing. 

(8) Power Unit Fan. A single fan, of aluminum construction, is 
bolted to the flywheel, supplying air for cooling of the power unit. 

(9) Power Unit Lubrication. The supply of oil for the power unit 
is contained in the oil supply tank, located in the fighting compartment. 
Flexible tubing connects the oil supply tank to the power unit. An oil 
cooler, located in the bulkhead of the vehicle, cools the oil before it is 
delivered to the oil supply tank. 

(10) Crankcase Ventilation. Exhaust gases, which may accumu- 
late in the crankcase, are expelled through a tube connected to the 
left side of No. 1 engine, at the radiator end (or to the valve spring 
cover of No. 1 engine, on later models), and extending through the 
rear wall of the power unit compartment to the top of the oil tank. 

(11) Water Pump. 

(a) On the model M3 A4 and the first production of model 
M4A4 power units, the water pump is bolted to the distributor 
end of each individual engine arid belt-driven by the crankshaft impulse 
neutralizer. The pulley is pinned to the outer end of the drive shaft, 
which, in turn, carries the vaned impeller on the inner end. The shaft 
is supported in the housing by 2 sealed bell bearings. Water is de- 
livered from the pump direct to the cylinder block. 

(b) On later production of model M4A4 power units, a single water 
pump is bolted to the distributor end of the crankcase and driven 
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Figure 9 — M4A4 Power Unit, Left Side (Single Water Pump Type) 
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direct by the accessory shaft. A vaned impeller is pinned to the water 
pump drive shaft which is supported in the housing by 2 balf bearings. 
Water is delivered by the pump, through tubes, to the distributor end 
of the individual engines. 

b. Individual Engine (figs. 16, 17, 18, 19 and 20). 

( 1 ) Cylinder Block. 

(a) General. The cylinder block is of 1-piece, cast-iron construction. 
Oil passages are drilled in the cylinder block to provide lubrication to 
crankshaft bearings, camshaft bearings, and valve lifters. Cored passages 
provide circulation of water the full length of the cylinders, and a 
water distributor tube directs water around the valve ports to provide 
better cooling. The cylinder bores are ground and honed. 

(b) Main bearings are held in place by caps which are secured to 
cylinder block by special alloy cap screws and lock washers. These 
caps are line-reamed in place on cylinder block; therefore they are 
not interchangeable. Both cylinder block and crankshaft bearing caps 
have machined grooves to locate the bearings. 

(2) Cylinder Head. A cylinder head of cast-iron construction is 
mounted on each individual engine and held in place by 21 studs and 
nuts. The head covers the top of the cylinder block and forms the top 
of the’’* combustion chambers. A gasket between cylinder head and 
cylinder block prevents water, air, or compression leakage. 

(3) Crankshaft And Main Bearings. 

(a) General. The crankshaft is a steel forging, balanced both dynam- 
ically and statically. Counterweights are integral with the crankshaft 
and reduce main bearing loads. The shaft is drilled to provide lubri- 
cation to the connecting rod bearings. 

(b) Bearings. The crankshaft is suspended by 4 steel-backed, 
babbitt-lined bearings (fig. 18). These bearings require no scraping, 
reaming, or burnishing. Bearings Nos. 1, 2, and 3, both upper and lower, 
are interchangeable. Bearing No. 4 is longer, and both upper and lower 
halves are interchangeable. Flanges are provided to control and thrust. 
Ears are formed on each bearing half to provide a means of alining 
bearing in both cylinder block and bearing cap. 

(4) Connecting Rod And Bearings (fig. 18). 

(a) General. The connecting rod is drop forged and of “I” beam 
construction. Grooves are machined in both the connecting rod and cap 
to locate the bearings. A metered hole in the lower end of the rod 
provides lubrication for piston and piston pin. The connecting rod is 
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Figure 10 — M3A4 Power Unit, Right Side 
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A— FILTER, OIL, W/CLAMP, ASSEMBLY 
B— CARBURETOR, ASSEMBLY (NO. 5 ENGINE) 

C — ROD, CHOKE, ASSEMBLY (NO. 5 TO NO. 4 CARBURETOR) 

D — ROD, THROTTLE CONTROL, ASSEMBLY (FROM NO. 4 TO NO. 5 CARBURETOR) 

E— TUBE, CARBURETOR TO AIR CLEANER, UPPER, RIGHT, ASSEMBLY 
F— HOSE, CRANKCASE VENT AIR CLEANER OUTLET PIPE 
G— ROD, BRACE, RADIATOR TO ENGINE ASSEMBLY 
H— RADIATOR, ASSEMBLY 

I— UNIT, SENDING, ENGINE WATER TEMPERATURE GAGE, ASSEMBLY 
J— UNIT, SENDING, ENGINE WATER TEMPERATURE WARNING INDICATOR, ASSEMBLY 
K— UNIT, SENDING, EXHAUST STACK TEMPERATURE WARNING INDICATOR, ASSEMBLY 
l— HOSE, ENGINE TO OIL COOLER (ENGINE END) 

M— SUPPORT, ENGINE, FRONT, RIGHT 
N— HOSE, OIL TANK TO ENGINE (ENGINE END) 

O— TUBE, RADIATOR OUTLET, ASSEMBLY 
P— STUD, ATTACHING, CARBURETOR ADAPTER ELBOW 
Q— ELBOW, ADAPTER, CARBURETOR 
R— GOVERNOR, CARBURETOR, ASSEMBLY 
S— CARBURETOR, ASSEMBLY (NO. 4 ENGINE) 

T— CONNECTION, BRANCH, FUEL PUMP TO NOS. 4 AND 5 CARBURETOR TUBE 
U— PIPE, EXHAUST, UPPER, RIGHT, ASSEMBLY 
V— FILTER, FUEL, CARBURETOR, ASSEMBLY 

RA PD 254 12B 



Legend For Figure 10 — M3A4 Power Unit, Right Side 
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Figure 11 — M4A4 Power Unit, Right Side (Multiple Water Pump Type) 



A-^flLTER, OIL, ENGINE, W/CLAMP, ASSEMBLY N— OUTLET, RADIATOR, RIGHT 
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ASSEMBLY 
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Figure 13 — M3A4 And M4A4 Power Unit, Viewed Through 
Power Unit Compartment Rear Door 



attached to the crankshaft by 2 bolts, nuts, and lock washers. Connecting 
rods are interchangeable. 

(b) Bearings. Steel-backed, babbitt-lined bearings are used at the 
lower end of the connecting rod, between the rod and crankshaft. Ears 
formed on each bearing provide a means of locating bearing in con- 
necting rod. These bearings are removable and are so finished that they 
require no scraping, reaming, or burnishing. They are of 2-piece con- 
struction, the upper and lower halves being interchangeable. A bronze 
and steel bushing is pressed into the upper end of the connecting rod 
to receive the piston pin.., 

(5) Camshaft (figs. 16, 17, 19, and 20). 

(a) The camshaft is of cast-iron construction, mounted in the engine 
cylinder block to the left of the crankshaft and directly below the 
valves. Integral with the camshaft are 12 cam lobes which operate the 
engine valves through tappets. Each cam operates one valve. The cam- 
shaft is supported in 3 steel-backed, babbitt, removable bearings, and 1 
machined in the cylinder block. The 3 steel-backed, babbitt bearings, 
Nos. 1, 2 and 3, are removable and are so finished that they require no 
scraping, reaming, or burnishing. 

(b) End play of the camshaft is controlled by the camshaft gear 
hub thrust plate (fig. 79). 

(6) Timing Gears (fig. 107). 

(a) The camshaft is driven at one-half crankshaft speed through 
helical cut gears mounted on the distributor end of camshaft and 
crankshaft. The camshaft gear is bolted to a camshaft gear hub, this 
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Figure 14 — Power Unit Compartment Used With M3A4 Power Unit 



B— TUBE, FIRE EXTINGUISHER FLOOR ELBOW TO LEFT FLOOR R— OPENING, CARBURETOR AIR CLEANER 

TEE, ASSEMBLY 

S— TUBE, ENGINE OIL COOLER TO OIL AIR REMOVER TUBE, 
C— BRACKET, THROTTLE CONTROL CROSS SHAFT, LEFT, ASSEMBLY ASSEMBLY 
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hub being keyed to the camshaft. A gear bolted to the camshaft gear 
drives the ignition distributor. On No. 1 engine only, this same gear also 
drives the tachometer drive shaft and on No. 4 engine only (on power 
units equipped with single water pump), it drives the fuel pump. The 
crankshaft gear is keyed direct to the crankshaft. 

(b) The timing gears are lubricated, under pressure, by a tube 
which supplies oil to the gear teeth (fig. 105). 

(c) The timing gears are protected by a cast-iron timing gear case 
cover which is mounted on the cylinder block. A gasket between cover 
and cylinder block prevents oil leakage between cover and cylinder 
block. An oil retainer, mounted in the opening in cover, through which 
the crankshaft protrudes, prevents oil leakage between crankshaft and 
cover. 

(7) Valve Mechanism (figs. 20 and 94). 

(a) General. The valve mechanism consists of the valve, valve 
guide, valve spring, valve spring retainer, valve spring retainer locks, and 
valve tappet. 

(b) Intake Valve. The intake valves are nickel chromium steel 
forgings. The valves are ground to their seats, and the seats machined in 
the cylinder block. The valves operate in valve guides which are of the 
removable type and of gray-iron construction. The valves are held in 
position by split-cone valve spring seat locks. 

(c) Exhaust Valve. The exhaust valves are silchrome steel forgings. 
They operate in valve guides which are of the removable type and of 
gray-iron construction. The valves rest on hardened steel inserts which 
are recessed into the cylinder block. These inserts are removable. The 
exhaust valves differ from the inlet valves in that the head on the exhaust 
valve is smaller in diameter. The valves are held in position by split-cone 
valve spring seat locks. 

(d) Valve Springs. The valve springs are made of steel spring wire. 
The upper end of the springs fit into a recess in the cylinder block (fig. 94), 
the lower end resting on a retainer. The retainer is held in position by 
split-cone valve spring seat locks. The coils of the spring at one end are 
closer together and are installed in the cylinder block with these close 
coils at the top to insure proper dissipation of heat and to prevent valve 
clatter or flutter. 

(e) Valve Tappet Assembly. The valve tappets consist of a push 
rod with a self-locking tappet adjusting screw in the upper end to provide 
adjustment of the assembly and to control clearance between the valve 
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Figure 16 — No. I Engine (Multiple Water Pump Type), Partially Exploded 
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Legend For Figure 16 - No. 1 Engine (Multiple Water Pump Type), Partially Exploded 





Figure 17 — Engine Valve Mechanism, .Gear Case And Attaching Parts 
(Multiple Water Pump Type), Partially Exploded 






INTAKE R— SUPPORT, TACHOMETER DRIVE El— STUD, MOUNTING, IGNITION SS— NUT, LOCK, GEAR CASE COVER 

GEAR DISTRIBUTOR PLATE BOLT NUT 



TM 9-1750F 

7 



POWER UNIT 



1 i 

< < 



i A 
< < 



CD 

at 

CO 


at 

0 

3 

CD 


< 

I 

«o 


u. 

< 

I 

to 


at 

UJ 

a. 


5 

UJ 

to 

to 

< 


a. 

3 

a. 


at 

O 

3 

CD 


z 


UJ 

Q. 


UJ 

> 

O 

U 


0£ 

UJ 

> 

0 


Q 3 

ZZ 


S 

l_ 

to 


z 

< 

DC 


Z 

< 

DC 


3 

z 


z' 

r» 


at 

t- 

< 


at 

h 

to 


o 


< 

3 


ut 

to 

< 


u 

UJ 

to 


9 3 
h- 3 

z £ 
9 o 


Z? 
O «o 

E o 


d 

z 

oc 


LOCK, C 
JAW 


o 

1- 

< 

at 

CD 


w 

i- 

< 

DC 

CD 

> 


> 

at 


3 

z 

0 

p 


z 

9 

DC 

O 


Z 

o 

t- 

< 


U 

at 

< 

O _i 


< 

u 

QC 

< 

O 

j* 


ii 


z z 
Oh 
z 


< 

to 


m Z 
x p 


> 


at 

UJ 

a. 


a 

£ 


Z >] 
O CO 

“S 


11 


CO 

> 


*< 
at uj 

UJ to 
X 


< o 


So 


1 


to QC 
<< 


UJ 

QC 

ti 


< 


3 


UJ 

< to 


E UJ 

<o 
— 1 to 


co 

3 


to Jr 

< 3 


QC 

U 


? 5 

l 


z 5 




^ to 
| 


CO 

t 


3 

1 


a. 

| 


U < 
1 


3 < 


X 

1 


> 3 
1 


to 

1 


1 

u> 


o 


i 

Z 


± 


1 


A 

* 


J. 

mi 


s 

s 


i 


0 

o 


a. 

0 . 


A 

a 



X 

y *- 

< DC 


a. 
, 3 
h- to 


at 

3 


O 


s 3 

E z 


*- o 

Q. 

uj 3 


UJ 

it Q£ 

* 5 


< 

X 


DC 

UJ 

> 

0 


X uj 
<1 


* to 
1 


O 0 

1 


to 

1 


u 

i 


^ 3 

' I 


J) 


1 

t- 


3 


i 

> 


A 



ill] 



„ o at 

m y c fl < 

3 ±3 UJ 

I DC X O 

A i 4- 



41 



Legend For Figure 17 — Engine Valve Mechanism, Gear Case And Attaching Parts 
(Multiple Water Pump Type), Partially Exploded 
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tappet and valve stem. The valve tappet is held in place in its guide by 
the camshaft. The lower end of the valve tappet is of the mushroom type. 

(8) Pistons. 

(a) The pistons are aluminum alloy castings, completely machined 
on outside surfaces and are tin-plated to insure longer life. They are of 
the U-slot type, with the piston skirts slightly elliptical in shape. These 
features offset tendencies toward uneven expansion, so that the piston 
closely conforms to the cylinder walls when heated to operating temper- 
atures. 

(b) The piston pins are made from manganese steel. They float in 
the connecting rod bushing and in bosses in the pistons, and are held in 
place by a retaining ring at each end of the pin. 

(c) Four piston rings are used on each piston, located above the 
piston pin. All rings are made of piston ring iron and all have square joints 
at ends of rings. The 2 upper rings are compression rings to prevent 
exhaust gases or fuel vapors from seeping down past the piston. The 2 
lower rings are oil control rings which control the amount of oil that is 
left on the cylinder walls for lubricating walls and compression rings. 

(9) Manifolds. The intake and exhaust manifolds are mounted on 
the left side of the cylinder block as an assembly, with gaskets between 
the intake and exhaust manifolds and between the cylinder block and 
manifolds to prevent any exhaust leakage at the exhaust ports or any 
leakage at the inlet ports. They are secured to the cylinder blocks by 13 
studs and nuts. Provision is made for heating the fuel before it enters the 
cylinder block by passing hot exhaust gases around the inlet opening 
of the intake manifold. This is controlled by a thermostatically controlled 
valve, this passage being open only when the engine is cold. 



8. TABULATED DATA AND SPECIFICATIONS, 
a. Power Unit. 

Bore 3-^-in. 

Stroke 4% -in. 

Compression ratio 6.2 to 1 

Compression pressure (lb per sq in.) at cranking speed 

(110 rpm) 80 to 85 pounds 

Cylinder head material Cast iron 

Firing order See figure 156 

Governed speed 3,100 rpm under no load 
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Horsepower (gross) 445 at 2,400 rpm 

Make Chrysler 

Over-all length 54 Vi in. 

Over-all width 58% in. 

Over-all height 56 V 2 in. 

Piston displacement 1,253.0 cu in. 

Rotation of engine drive gear shaft Clockwise 

Serial number location: 

Multiple water pump type Distributor end of crankcase 

Single water pump type Power unit rear support 

Speed of engine driven gear shaft (times crankshaft 

speed) 0.8395 to 1 

Number of supports , 3 

Weight (with accessories) 5,375 lb 



b. Individual Engine. 

( 1 ) Camshaft And Beakings. 



(a) Camshaft. 

Drive Gear 

Journal diameters: 

No. 1 1.998 in. to 1.999 in. 

No. 2 1.9665 in. to 1.9675 in. 

No. 3 1.935 in. to 1.936 in. 

No. 4 1.2475 in. to 1.2485 in. 

Material Cast iron 



(b) Bearings. 
Diameter (inside): 



No. 1 2.000 in. to 2.001 in. 

No. 2 1.969 in. to 1.970 in. 

No. 3 1.9375 in. to 1.9385 in. 

No. 4 1.250 in. to 1.251 in. 

Type Babbitt on steel (except No. 4 which 

is reamed in cast-iron cylinder block) 



43 




TM 9-1750F 

8 

ORDNANCE MAINTENANCE - POWER UNIT FOR 
MEDIUM TANKS M3A4 AND M4A4 



A 





POWER UNIT 
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A— RING, PISTON, UPPER 



B— RING, PISTON, LOWER 



C— PISTON 



D— ROD, CONNECTING, ASSEMBLY 



E— BEARING, CRANKSHAFT, UPPER 
(NOS. 1, 2, 3) 



F— BEARING, CRANKSHAFT, UPPER 
(NO. 4) 



G — RING, SNAP, ENGINE DRIVE 
GEAR CLUTCH SLEEVE 



H— SLEEVE, ENGINE DRIVE GEAR 
CLUTCH 



I— BOLT, ENGINE DRIVE GEAR 
CLUTCH 



J— CLUTCH, ENGINE DRIVE GEAR 



K— RING, SNAP, ENGINE DRIVE 
GEAR CLUTCH SLEEVE 



l— CRANKSHAFT 



M — WASHER, LOCK, ENGINE DRIVE 
GEAR, CLUTCH BOLT NUT 



N— NUT, ENGINE DRIVE GEAR 
CLUTCH BOLT 



O— BEARING, CRANKSHAFT, LOWER 
(NO. 4) 



P— CAP, CRANKSHAFT BEARING 
(NO. 4) 



Q— GASKET, CYLINDER BLOCK, 
RIGHT 



R— DOWEL, CYLINDER BLOCK TO 
CRANKCASE 



S— STUD, DOWEL ENGINE DRIVE 
GEAR HOUSING TO CRANKCASE, 
SHORT 



T— STUD, ENGINE DRIVE GEAR 
HOUSING TO CRANKCASE 



U— STUD, DOWEL ENGINE DRIVE 
GEAR HOUSING TO CRANKCASE. 
SHORT 



V— PAN, OIL, ASSEMBLY 

W— CRANKCASE, ASSEMBLY 

X— SCREW, CRANKSHAFT BEARING 
CAP 

Y— GASKET, CYLINDER BLOCK, LEFT 

Z— GASKET. CRANKCASE, REAR 

AA— SCREW, CRANKCASE OIL SEAL 
PLATE 

BB— WASHER, LOCK, CRANKSHAFT 
BEARING CAP SCREW 

CC— PLATE, CRANKCASE OIL SEAL 

DD— CAP, CRANKSHAFT BEARING 
(NO. 1) 

II— CAP, CRANKSHAFT BEARING 
(NOS. 2, 3) 

FF— BEARING. CRANKSHAFT, LOWER 
(NOS. 1; 2, 3) 

GG— GEAR, CRANKSHAFT 

HH— KEY, CRANKSHAFT GEAR 

II— NUT, CONNECTING ROD CAP 
BOLT 

JJ— WASHER, LOCK, CONNECTING 
ROD CAP BOLT NUT 

KK— CAP, CONNECTING ROD 
BEARING 

LL— BEARING, CONNECTING ROD 

MM— BOLT, CONNECTING ROD 
BEARING CAP 

NN— ROD, CONNECTING 

OO — -BUSHING, CONNECTING ROD 

PP— WIRE, LOCK, PISTON PIN 

QQ— PIN, PISTON 



RA PD 2452 1 B 

Legend For Figure 18 — Lower Part Of No. 1 Engine, Showing Crankcase 

In Position 
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(2) Cylinder Block. 



Bore size 3.4375 in. to 3.4395 in. in 0.0005 steps, 

lettered “A” to “E” 

Material Gray iron 



( 3 ) Piston And Piston Rings 



(a) Pistons. 

Diameter, standard 

Length 

Material 

Ring groove width: 

Top groove 

No. 2 groove 

No. 3 groove 

No. 4 groove 

Type 

(b) Rings. 
Compression : 

Number used per piston 

Width 

Oil: 

Number used per piston 
Width 



3.4352 in. to 3.4357 in. 

3%-in. 

Aluminum alloy 



0.096 in. to 0.097 in. 
0.0955 in. to 0.0965 in. 
0.156 in. to 0.157 in. 
0.156 in. to 0.157 in. 

U-slot 



2 

0.0930 in. to 0.0935 in. 

2 

0.1545 in. to 0.1550 in. 



(4) Connecting Rods And Piston Pins. 

(a) Connecting Rods. 

Bearing material Babbitt on steel 



Bearing type 

Length, center to center 
Rod type 

Crankpin journal: 

Diameter 

Length 



... Interchangeable thin shells 

7%-in. 

Drop forged “I” section, 2 bolt 

2.1236 in. to 2.1246 in. 

1.373 in. to 1.377 in. 
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(b) Piston Pins. 

Diameter 

Hole finish 

Length 

Type 

(5) Crankshafts. 
Number of counterweights 

Direction of rotation 

End thrust, taken by 

Material 

Journal dimensions: 

No. 1 

Diameter 

Length 

No. 2 

Diameter 

Length 

No. 3 

Diameter 

Length 

No. 4 

Diameter * 

Length 

Main bearings: 

Material 

Type 

(6) Timing Gears. 

Crankshaft gear : 

Number of teeth 

Camshaft gear: 

Number of teeth 



0.8591 in. to 0.8593 in. 

Diamond bore 

. 2.863 in. to 2.878 in. 

Full floating 

9 - integral 

Counterclockwise 

No. 4 bearing 

Drop-forged steel 



2.4992 in. to 2.5002 in. 

1.4355 in. to 1.4395 in. 

2.4992 in. to 2.5002 in. 

1.4355 in. to 1.4395 in. 

2.4992 in. to 2.5002 in. 

1.4355 in. to 1.4395 in. 

2.4992 in. to 2.5002 in. 
.... 1.874 in. to 1.876 in. 



Steel-backed, babbitt 
Interchangeable thin shells 



24 

48 



49 





Figure 20 — Engine Valve Mechanism, Gear Case And Attaching Parts 
(Single Water Pump Type), Partially Exploded 
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(7) Valves, Valve Springs, And Tappets. 



(a) Valves. 

Arrangement L-head 

Guide Removable, 1 piece, gray iron 

Head diameter, exhaust 1.531 in. 

Head diameter, intake 1.718 in. 

Lift, exhaust 0.365 in. 

Lift, inlet 0.365 in. 

Seat angle, exhaust and intake : 45 degrees 

Stem diameter, exhaust 0.3385 in. to 0.3395 in. 

Stem diameter, intake 0.3404 in. to 0.3415 in. 

Ream all guides to 0.3425 in. to 0.3435 in. 

Stem length, exhaust 4* T /s* in. 

Stem length, intake 4 2T / 32 in. 

Type of head Integral with stem 

(b) Valve Springs. 

Material . . Steel spring wire, cadmium plated 

Number of coils 8 Vi 

Spring pressure, valve open, with 

l 3 /a in. spring length 107 lb to 115 lb 

Spring pressure, valve closed, with 

l 3 /4 in. spring length 40 lb to 45 lb 

(c) Tappets. 

Head diameter 1.280 in. to 1.295 in. 

Stem diameter 0.6235 in. to 0.6240 in. 

Type Mushroom 

Tappet wrench size 1/2 in. 

Tappet adjusting screw wrench size in. 

(8 ) Valve Timing. 

Inlet valve opens 12 deg before T.D.C. 

Inlet valve closes 44 deg after B.D.C. 
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Exhaust valve opens 

Exhaust valve closes 

Valve port diameter, inlet ... 
Valve port diameter, exhaust 



50 deg before B.DiC. 
6 deg after T.D.C. 

l*in. 

1 % in. 



9. SECOND ECHELON OPERATIONS. 

a. . In view of the fact that many second echelon operations described 
in TM 9-754 are often performed by ordnance maintenance personnel, 
the information is not repeated in this manual; therefore ordnance mainte- 
nance personnel should refer to TM 9-754 for this information. It will be 
noted that reference is made to the technical manual previously men- 
tioned, where this applies. 



10. ORGANIZATION MAINTENANCE, 
a. Refer to paragraph 4. 
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Section II 

TROUBLE SHOOTING 



Paragraph 

General 11 

Trouble shooting (power unit assembly) 12 

Trouble shooting (individual engine) 13 



11. GENERAL. 

a. The following outline will assist in diagnosing troubles which may 
be encountered with the power unit. When trouble shooting, first turn to 
the group pertaining to the condition at hand and perform the tests out- 
lined in the group. As a means of simplification, conditions pertaining to 
the power unit as an assembly are listed in paragraph 12, while conditions 
.pertaining to any one of the five individual engines are listed in para- 
graph 13. 

12. TROUBLE SHOOTING (POWER UNIT ASSEMBLY), 
a. Starting Motor Does Not Turn Power Unit. 

Probable Cause Probable Remedy 

Battery discharge. Replace or recharge battery. 

Battery and/or starter terminals Clean, tighten, or replace terminals, 
loose and dirty. 

Incorrect grade of oil. Drain and refill with proper grade of 

oil. If outside air temperature is 
below +32 F, use OIL, engine, 
SAE 10. 

Power unit “seized.” Check oil and water. Allow power unit 

to cool (if water temperature gage 
reading is excessive); then try 
starter. If resistance to starter is 
noted, remove power unit air inlet 
grill and turn power unit fan in 
reverse direction (clockwise from 
fan end) one complete turn to ex- 
pel any fuel from engines. 

Starter switch defective. Repair or replace switch. 
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Probable Cauie Probable Remedy 

\ 

Starter inoperative. Repair or replace starter. 

Starter drive bent or locked. Repair or replace starter. 

Starter solenoid switch inopera- Repair or replace solenoid switch, 
tive. 

Ice frozen in fan shroud below Remove ice. 
fan. 

b. Power Unit Turng But Will Not Start. 



Lack of fuel. 



Fuel filter leaking or clogged. 

Fuel pump inoperative. 

Fuel line broken or leaking. 

Fuel pump inlet line plugged. 

Fuel line plugged at distributor 
block. 

Water in fuel. 

Poor contact at ignition switch. 

Feed wire from ignition switch to 
ignition solenoid switch, or to 
ignition filter and to ignition 
coils, loose or broken. 

Starter turns power unit too 
slowly. 



Accumulation of moisture, dirt 
or oil on distributor cap, coil 
tower or spark plugs. 



Check supply of fuel in tanks. Check 
and open fuel shutoff valves. Check 
solenoid fuel shutoff valve for 
operation. Also check wires to sole- 
noid fuel shutoff valve and correct 
if necessary. Operate valve manu- 
ally by raising small disk at bottom 
of valve. 

Tighten connections or clean filter. 

Repair or replace. 

Repair or replace. 

Disconnect at fuel pump and clean. 

Disconnect line at block and fuel 
pump and blow out line with com- 
pressed air. 

Drain tanks and refill with clean fuel. 

Repair or replace switch. 

Tighten connections or replace wire. 



Replace or recharge battery. Change 
power unit oil to proper grade. (If 
outside air temperature is below 
+32 F, use OIL, engine, SAE 10. 
Clean. 
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Probable Cause 

Pitted or dirty distributor points. 
Burned distributor points. 
Carburetors flooded. 

Carburetor choke levers improp- 
erly set. 

Ignition coil or coils defective. 



Probable Remedy 

Clean or replace and reset. 

Replace points and condenser. 

Hold accelerator wide open while 
cranking power unit whenever 
flooding is suspected. 

Set choke levers for prevailing power 
unit temperature. 

Replace. 



c. Power Unit Runs But Lacks Power. 



Ignition timing late. 

Power unit overheats. 

One or more engines running too 
cold. 

Faulty spark plugs. 

Incorrect governor setting or 
operation. 



Reset 

See subparagraph e, below. 

Check exhaust stack warning lights 
and investigate cause in engines in- 
dicated. Check water temperature 
reading on all engines. 

Clean and adjust or replace. 

Investigate and correct. 



d. Power Unit Operates Unevenly. 

Ignition coil wires (primary or Tighten or replace as necessary, 
high tension) broken or loose. 

Accumulation of moisture (dirt Clean, 
or oil) on distributor cap, coil 
tower or spark plugs. 



e. Power Unit Overheats. 
Coolant level low. 



Replenish coolant and check all water 
connections for leaks. CAUTION: 
When removing filler cap, loosen 
lock nut holding cap in place and 
allow pressure to escape before the 
cap is free to open, otherwise there 
is a possibility of serious personal 
injury. 
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Probable Cause 

Water pump drive belt loose or 
broken (multiple water pump 
type). 

Low oil supply. 

Ignition timing late. 

Insufficient air to radiator. 

Collapsed or obstructed water 
hose. 

f. Power Unit Stops. 

Lack of fuel. 

Ignition wires loose or broken. 



Probable Remedy 

Adjust or replace belt. 

Replenish oil supply. 

Reset. 

Remove any obstruction from top of 
air inlet grill. Remove any accu- 
mulation of dirt from outside sur- 
face of radiator. 

Replace hose 



Replenish fuel supply, open fuel shut- 
off valves or remove obstruction. 
Check solenoid fuel shutoff valve 
wires and connect or tighten. 

Check wiring, tighten connections, or 
replace as necessary. 



g. Pops Back Through Carburetor Or Out The Exhaust 



Dirt in fuel lines or carburetors. 
Carburetor flooding. 

Faulty fuel pump. 

Incorrect ignition timing. 

Burned distributor points. 

Crossed spark plug wires. 

Leaking valves. 

h. Water Temperature'Gage 

Coolant level low. 

Power unit air inlet obstructed. 

Water pump drive belt broken or 
slipping. 



Remove, clean, and install. 

Repair or replace. 

Replace. 

Reset. 

Replace. 

Check and connect correctly. 
Grind or replace. 

Reads “HIGH.” 

Check and replenish, as necessary. 
Remove obstruction. 

Adjust, or replace, as necessary. 
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Probable Cause Probable Remedy 

Outside surface of radiator dirty. Remove dirt. 

Coolant frozen. Remove ice. 

Water tubes obstructed. Remove obstruction. 

Ignition timing late. Reset. 

Thermostat installed upside Install correctly, 

down. 

Fuel filter obstructed. Remove and clean. 

Water pump air relief tube ob- Remove obstruction, 

structed (multiple water pump 
type only). 

Panel gage or sending unit not Check and replace unit, as necessary, 
operating properly. 

i. Water Temperature Cage Reads “LOW.” 

Thermostats defective. Replace. 

Panel gage or sending unit not Check and replace unit, as necessary, 
operating properly. 

j. High Water Temperature Warning Light Comes On. 

NOTE: If temperature of any one engine exceeds 225 F, check items 
in subparagraph h, above. If temperatures of all engines are less than 
225 F, check sending units and circuit. To check bulb operation in high 
water temperature warning signal, push in on handle of water temperature 
gage selector switch. 

k. Power Unit Misses At Low Speed. 

One or more spark plugs not Replace, 

operating. 

Ignition distributor points Adjust or replace, as necessary, 

burned or improperly spaced. 

Free up or reseat, as necessary. 
Replace. 

Replace. 
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Probable Cause Probable Remedy 

Low compression pressure. Check compression pressures; read- 

ing should be 90 pounds to 115 
pounds per square inch at crank- 
ing speed. 

Manifold heat control valves not Free up, as necessary, 
operating properly. 

1. No Oil Pressure Indicated On Oil Pressure Gage. 

Low oil level. Check and replenish, as necessary. 

Panel gage not operating Check with a reliable gage in oil 

properly. gallery. This pressure should be 

between 25 pounds and 60 pounds 
per square inch at idling speed 
(750 rpm) and 40 pounds to 70 
pounds per square inch at 3,000 
rpm when oil temperature is 160 F. 
Oil leaks or restricted oil suction Check and correct, as necessary, 
line. 

Oil pressure gage or sending unit Check and replace, as necessary . 
not operating properly. 

Oil pressure pump not operating. Repair or replace. 

in. Low Oil Pressure Warning Indicator Indicates Trouble. 

NOTE: If oil pressure gage agrees with warning signal, check as in 
subparagraph I, above. If gage does not agree with warning signal, check 
sending unit and panel unit of low oil pressure warning indicator. 

n. Exhaust Stack Temperature Warning Signals Do Not Light 
When Ignition Switch Is Turned On. 

Loose connections in circuit. Tighten connections. 

Bulb in panel unit burned out. Replace bulb. 

Sending unit inoperative. Replace unit. 

o. Exhaust Stack Temperature Warning Signals Stay Lighted 
When Power Unit is “Warmed Up” And Operating. 

Engine' not operating. Check engine at fault and correct. 

Sending unit or circuit at fault. Check and correct, as necessary. 
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p. Power Unit Continues To Run After Ignition Switch Is Turned 
Off. 

Probable Cause Probable Remedy 

Preignition. Open carburetor throttle wide and 

continue to hold open until power 
unit stops. 

q. Power Unit Idles Too Fast. 

Throttle rod and linkage binding. Free up. 

Idling speed improperly adjusted. Adjust. 

r. Abnormal Vibration. 

Dirt accumulated in fan and Remove dirt, 
clutch. 

Fan blades broken or damaged. Repair or replace. 

s. Steam Coming From Radiator, Water Temperature Not Over 
212 F. 

Radiator pressure vent valve not Replace valve, 
operating properly. 

t. Loss Of Radiator Coolant. 

Leaks in water hose or tubes. Locate leaks, tighten connections or 

replace parts, as necessary. 

Leaks in water pump seal. Repair or replace. 

Leaks in radiator. Repair or replace. 

u. Tachometer Does Not Register. 

Drive cable broken. Repair or replace. 

Drive cable “kinked.” Correct installation. 

Unit on instrument panel Repair or replace, 

inoperative. 
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13. TROUBLE SHOOTING (INDIVIDUAL ENGINE), 
a. Engine Turns But Will Not Start. 



Probable Cause 

Distributor rotor not turning. 



Cracked distributor cap and/or 
rotor. 

Condenser shorted. 

Distributor needs new points or 
present points lack sufficient 
gap. 

Ignition coil wire (primary or 
high tension) broken or loose. 

Defective insulation on coil wire 
(primary or high tension) 
causing short circuit. 

Accumulation of moisture, dirt 
or oil on distributor cap, coil 
tower or spark plugs. 

Lack of fuel. 



Probable Remedy 

Repair or replace distributor or drive 
gear. 

Replace cap and/or rotor. 

Replace. 

Adjust or replace. 

Tighten connections, repair or replace 
wire. 

Repair or replace wire. 

Clean and dry out. 

Check lines and carburetor for ob- 
structions and remove. 
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Section III 

REMOVAL 

Paragraph 

Removal of power unit 14 



14. REMOVAL OF POWER UIN1T. 
a. Refer to TM 9-754, paragraph 52. 
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Section IV 

DISASSEMBLY OF POWER UNIT 

Paragraph 



General 15 

Disassemble power unit 16 



15. GENERAL. 

a. Due to the construction of the power unit, it is necessary to re- 
move the drive gear housing assembly before attempting to remove 
either individual engine assembly from the crankcase. It' is seldom that a 
complete disassembly will be necessary. Therefore, first determine how 
complete the disassembly must be, then determine what subassemblies 
will require complete disassembly. In this manner, considerable time can 
be saved both in disassembly and assembly. In the event that only No. 5 
engine is to be removed, it will be necessary to remove No. 4 engine first, 
because of insufficient clearance between No. 4 manifold and No. 5 engine. 
In the event that only 1 of the other 4 engines is to be removed, this can 
be accomplished without removing the other engines. 

b. To remove each engine assembly, the power unit (Nos. 1, 2, 3, 4, 
and 5 engines), has to be rolled over to remove the individual engine 
assemblies. Due to the similarity of parts and to simplify reassembling, a 
method of segregating and tagging parts should be adopted. Benches or 
allotted spaces on floor or ground should be set apart to receive the parts 
and accessories removed from the individual engines. Place parts in space 
provided. This will render the identification of parts more feasible. 



16. DISASSEMBLE POWER UNIT. 



a. Equipment. 

BEAM, wood, 2- x 8-in. x 8-ft. 

( 2 ) 

BLOCK, wood, 2- x 4-in. 
BLOCK, wood, 4- x 4- x 4-in. 
CHISEL, flat 
DRIFT, brass 
HAMMER, steel 
HOIST, 1-ton (2) 

JACK 

PLATE, engine lifting, MTM 
A4-36 



PLIERS, adjustable 
PLIERS, side cutting 
PRESS, heavy duty 
PULLER, universal 
PUNCH, prick 
SCREWDRIVER 
STAND, MTM A4-29 
WRENCH, Vi -in. 
WRENCH, 3/ 8 -in. 
WRENCH, A-in- 
WRENCH, Va-in. 
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WRENCH, socket, %-in., and 
3-in. extension 

WRENCH, socket, Vi -in., and 
3-in. extension 

WRENCH, socket, -j^-in., and 
extension 

WRENCH, socket, 7 / 8 -in. 
WRENCH, socket, deep, -J-f-in. 
WRENCH, socket, f|-in. 
WRENCH, socket, 2 Vg-in. 
WRENCH, spanner, closed, 
MTM A4-7 

WRENCH, spanner, MTM 
A4-2 

b. Procedure. 

( 1 ) With Unit Mounted On Stand MTM A4-29, Remove Clutch 
And Fan Assembly. Refer to TM 9-754, paragraph 93 b. 

(2) Remove Radiator Assembly. Refer to TM 9-754, paragraph 
90 b. 

(3 ) Remove Choke Rods. 

PLIERS, side cutting • 

Remove the choke rods from choke cross shaft to Nos. 2, 1 and 5 car- 
buretors by removing cotter pins and clevis pins. Likewise, remove choke 
rods between No. 2 and No. 3 carburetors, and No. 5 and No. 4 carbure- 
tors. Tag rods for identification. 

(4) Remove Choke Cross Shaft. 

WRENCH, s/g-in. 

Remove 4 cap screws securing choke cross shaft brackets to No. 2 cyl- 
inder block and No. 5 cylinder block, and remove the cross shaft (fig. 
193). The spacers under the brackets are to hold brackets away from 
casting web. Tag for identification. 

(5) Remove Carburetor Accelerator Rods. 

PLIERS, side cutting WRENCH, open-end, Vi-in. 

Remove cotter pins (side cutting pliers) and disconnect throttle rods 
from carburetor throttle shaft levers (unscrew ball joint screw of vertical 
throttle rod from throttle shaft lever, No. 2 carburetor only (Vi-in. open- 
end wrench) ) (fig. 8). Tag rods for identification. 



WRENCH, &-in. 
WRENCH, y 8 -in., 
WRENCH, y 4 -in. 
WRENCH, |f-in. 
WRENCH, %-in., and 3-ft. 

extension 
WRENCH, 1-in. 

WRENCH, open-end, -j^-in. 
WRENCH, open-end, Vi -in. 
WRENCH, open-end, ^-in. 
WRENCH, open-end, 5 /g -in. 
WRENCH, open-end, 3 A- in. 
WRENCH, open-end, %-in. 
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(6) Remove Throttle Rod Bell Crank And Bracket. 

PLIERS, side cutting WRENCH, Vi-in. 

Remove throttle spring attached to bell crank and No. 2 carburetor. 
Remove cotter pin (side cutting pliers) and remove flat washer and bell 
crank from bell crank bracket. Push main throttle rod toward No. 2 car- 
buretor, compressing spring, and exposing cotter pin, remove cotter pin 
and flat washer and separate rod from bell crank. Remove 2 cap screws 
(%-in. wrench) holding bracket to No. 2 engine intake manifold (fig. 8) 
and tag for identification. 

(7) Remove Carburetor To Air Cleaner Tube. 

PLIERS, side cutting 

Remove lock wire and loosen thumbscrews which secure hose clamps 
sufficiently to permit disconnecting the air cleaner tubes from the car- 
buretors (fig. 5). Remove tube assemblies from carburetor. 

(8) Remove Carburetor And Governor Assembly. 

PLIERS, side cutting WRENCH, open-end, ^-in. 

Unscrew the flexible fuel tube at the end connecting to the fuel dis- 
tributor block first to permit unscrewing the line with its integral con- 
nector at the carburetor fuel filter (turn counterclockwise) (tfe-in. open- 
end wrench). Remove lock wire (side cutting pliers) and remove 2 nuts 
( A -in. open-end wrench) securing carburetor and governor assembly to 
intake manifold elbow (No. 1 carburetor is mounted directly to the intake 
manifold). Lift carburetor and governor assembly off manifold or elbow. 
Remove elbows on Nos. 2, 3, 4 and 5 intake manifolds by removing 4 nuts 
and pal nuts (-ft-in. wrench). NOTE: When removing No. 2 manifold 
elbow, remove bracket assembly held by 1 nut and pal nut (A-in. 
wrench) to the elbow, which secures fuel line between Nos. 2 and 3 car- 
buretors. Also remove brace from under No. 4 carburetor elbow to No. 4 
engine by removing lock wire (side cutting pliers) and 2 nuts and lock 
washers ( ft-in. open-end wrench). Cover openings in manifolds to ex- 
clude any dirt from interior of engines. Tag carburetors and elbows for 
identification. 

(9) Remove Air Relief Tube. 

WRENCH, s / 8 -in. 

Remove tubing connecting the multiple water pumps by unscrewing 
tubes from connectors (not applicable to single water pump). 

(10) Remove Radiator Inlets (Up To And Including M4A4- 
3211) (fig. 5). 

PLIERS, side cutting 

Remove locking wire from hose clamp thumbscrews and loosen screws. 

65 




TM 9-1750F 

16 

ORDNANCE MAINTENANCE - POWER UNIT FOR 
MEDIUM TANKS M3A4 AND M4A4 

Slide hose clamp until it clears end of hose and remove inlets (left, center 
and right radiator inlets, already released from radiator during the re- 
moval of radiator). 

(11) Remove Radiator Inlet Elbow And Body Assembly (After 
M4A4-3211). 

PLIERS, side cutting WRENCH, V 2 -in. 

Remove locking wire from hose clamp thumbscrews and loosen screws 
and remove hose connected to engine outlet tube assemblies (left and 
right). Also disconnect the bypass center tube connecting the left and 
right inlet elbows and the No. 1 cylinder head adapter. Remove the hose 
connected to the No. 1 cylinder head adapter that connects to the radiator 
center inlet. NOTE : The bypass thermostats for Nos. 2 and 3, and 4 and 
5 engines are mounted in the radiator inlet and inlet elbow assemblies. 
No. 1 is mounted in No. 1 cylinder head adapter. Remove 8 cap screws 
and lock washers ( Vi-in. wrench) and separate inlet elbow and body and 
remove thermostats. 

(12) Remove Engine Water Outlet Tubes And Elbows (fig. 
193). 

PLIERS, side cutting WRENCH, -ft-in. 

Remove locking wire (side cutting pliers) from hose clamp thumb- 
screws. Slide hose clamp until it clears end of hose and remove hose from 
outlet tubes (Nos. 2 and 3 engines, and Nos. 4 and 5 engines, and outlet 
elbow (No. 1 engine) ). With A-in. wrench, remove 2 cap screws hold- 
ing each outlet tube or elbow to cylinder head adapter and remove tube 
or elbow. 

(13) Remove Crankcase Ventilator Air Cleaner Outlet Pipe. 

PLIERS, side cutting WRENCH, Vi-in. 

Remove the wire holding air cleaner pipe (with hose attached) in ver- 
tical position, and remove bolt which attaches elbow to left side of No. 5 
engine, at radiator end (Vi-in. wrench). Lift elbow and tube out of open- 
ing in cylinder block. 

(14) Remove Radiator Outlet Tube Assembly. 

PLIERS, side cutting 

Remove the bypass tube (fig. 197) (on power units after M4A4-3211) 
from the left radiator outlet tube by removing locking wire (side cutting 
pliers) and loosening thumbscrews and sliding hose away from outlet 
tube. Disconnect the radiator outlet tubes (left and right) from the water 
pump (single) (fig. 3) or water pumps (multiple) by disconnecting hose 
(fig. 2). Remove outlet tube assemblies. 
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( 15 ) Remove Step From No. 1 Engine. 

WRENCH, s / 8 -in. 

Remove 4 nuts and pal nuts which secure step to cylinder head of No. 
1 engine and remove step. 

(16) Remove Exhaust Pipe Assembly. 

WRENCH, -&-in. 

Remove 2 nuts and pal nuts from exhaust manifold flange (Nos. 1, 2, 
and 3 engines) (Nos. 4 and 5 engines) and remove exhaust pipe as- 
semblies. 

(17) Remove Heat Shields. 

WRENCH, s / 8 -in. 

Remove the 4 nuts and pal nuts securing heat shields to Nos. 2, 3, and 
5 engines and remove shields. 

(18) Remove Water Pump Outlet Tubes (Single Water Pump 
Type Only). 

PLIERS, side cutting WRENCH, socket, -,%-in. 

Remove locking wire (side cutting pliers) and remove 2 cap screws 
(at water pump end) (A-in. socket wrench). Remove 2 cap screws (at 
cylinder block end) (A -in. socket wrench) and remove the 5 water pump 
outlet tubes (fig. 3). 

(19) Remove Ignition Wiring Harness And Bracket Assembly. 

PLIERS, side cutting WRENCH, %-in. 

SCREWDRIVER WRENCH, %-in. 

Remove wires from coils by unscrewing knurled nut in center of coil 
which encircles wire and separate high tension wire from coil. Remove 
nut and lock washer which secures the black wire (which enters metal 
conduit near coil) to terminal and lift wire off terminal ( 3 / 8 -in. wrench). 
NOTE: Do not disconnect other black wire on this end of coil on which 
nut is soldered to terminal. Remove locking wires, remove 2 screws and 
remove distributor cap (part of harness assembly) from distributor (side 
cutting pliers and screwdriver). Remove cylinder head stud nuts ( s / 8 -in. 
wrench) securing bracket to cylinder head and remove harness assembly 
from engine (fig. 11). Repeat operation to remove assemblies from all 
engines. Tag assemblies for identification. 

(20) Remove Coils. 

PLIERS, side cutting WRENCH, &-in. 

WRENCH, %-in. 

Remove nut (%-in. wrench) and lift the 2 wires (white with green 
tracer) from end of coil. Remove locking wire (side cutting pliers) and 
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remove 2 nuts and lock washers securing coil to bracket and remove the 
5 indivdual coils (fig. 1). Tag coils, wires, and conduits for identification. 

(21) Remove Sending Unit Harness. 

SCREWDRIVER WRENCH, ft-in. 

PLIERS, adjustable WRENCH, 5 /g-in. 

Tag connections to all sending units and location of clips on the harness 
to enable correct installation. Remove wire from center of sending units 
(located in the top of No. 1 cylinder head adapter on single water pump 
type and in all adapters on multiple water pump type; in right side of 
cylinder head, at radiator end, on all engines; under side of No. 4 engine 
on multiple water pump type; on upper side of No. 3 engine and right 
side of No. 1 engine, at radiator end, on single water pump type; and at 

left side of crankcase, at bottom, on all models), by removing 2 screws 

(screwdriver) which attaches shield to unit, separating shield and then 
applying pliers to metal terminal end of wire. Pull wire from unit (ad- 
justable pliers). NOTE: This is applicable to all the sending units (lo- 
cated on exhaust manifold of each engine) which require removing lock 
wire and 1 screw (side cutting pliers and screwdriver) to separate wire 
from unit. Remove nuts and pal nuts (-ft- and s /g-in. wrenches) which 
hold clips to engines at various locations, securing harness encircling the 
individual engines (radiator end). Remove 2 nuts ( s /g-in. wrench) which 
holds bracket to top of No. 2 engine cylinder head and remove harness 
assembly. 

(22) Remove Generator (Multiple Water Pump Type Only). 

PLIERS, side cutting WRENCH, open-end, Vs-in. 

SCREWDRIVER WRENCH, spanner, closed, 

WRENCH, open-end, ‘/ 2 -in. MTM A4-7 

On power units equipped with the multiple water pumps, the genera- 
tor is mounted to No. 2 engine. Loosen adjusting flange set screw on No. 
2 water pump (screwdriver) by first loosening lock nut (V 2 -in. open-end 
wrench). Unscrew flange from hub (turn clockwise) using closed spanner 
wrench, MTM A4-7. Remove belt from pulley. Remove locking wire 
(side cutting pliers) and remove screw (screwdriver) which secures fuel 
line to top of generator. Remove 2 pal nuts and 2 generator mounting 
nuts from No. 2 engine cylinder head stud nuts (%-in. open-end wrench). 
Remove 2 cap screws at lower end of generator bracket and lift genera- 
tor off engine (fig. 1). 

(23) Remove Ignition Filter (M3A4 Only). 

WRENCH, ft-in. WRENCH, s/g-in. 

Remove 1 cylinder head stud nut and pal nut which attaches upper end 

68 




TM 9-1750F 

16 

DISASSEMBLY OF POWER UNIT 

of bracket to No. 2 cylinder head (%-in. wrench). Remove 2 capscrews 
which attach lower end of bracket to No. 1 engine (^ 5 -in. wrench) and 
lift assembly from engine. 

(24) Remove Starter (fig. 193). 

PLIERS, side cutting WRENCH, %-in. 

Remove locking wire (side cutting pliers) and remove 4 mounting 
bolts (%-in. wrench). NOTE: It will be necessary to raise starter Winch 
to clear dowel pins in bracket 

(25) Remove Absorption Type Oil Filters And Bracket. 

WRENCH, -ft-in. WRENCH, open-end, Win. 

WRENCH, %-in. 

Unscrew inlet tube at connection on right side of No. 1 cylinder block 
(Win. open-end wrench) and the connection on end of tube in the gear 
case ( -Win. open-end wrench). Remove 2 nuts ( ft-in. wrench) which 
hold clips supporting the tubes. Remove 4 nuts and pal nuts ( %-in. 
wrench ) which mount bracket to No. 1 engine and remove oil filters and 
bracket. 

(26) Remove Crankcase Breather Tube. 

WRENCH, %-in. 

Remove bolt which attaches elbow to left side of No. 1 engine, at radi- 
ator end, withdraw elbow from engine and remove assembly. 

(27) Remove Fuel Tubes And Distribution Blocks. 

WRENCH, open-end, %-in. WRENCH, open-end, %-in. 

WRENCH, open-end, %-in. 

Unscrew the 3 outlet tubes from the fuel pump connector (applicable 
to the multiple water pump type) (%-in'. open-end wrench) (fig. 194) 
or the 1 outlet tube (applicable to the single water pump type (%-in. 
open-end wrench) (fig. 123) (turn counterclockwise). Unscrew these out- 
let tubes (or tube) from distribution block and all tubes leading to other 
distribution blocks and remove tubes (%-in. and %-in. open-end 
wrenches). 

(28) Remove Fuel Pump (Multiple Water Pump Type). 

PLIERS, side cutting WRENCH, open-end, %-in. 

Remove locking wires and remove the 4 cap screws which secure pump 
to adapter. Remove pump from adapter. Remove locking wires and re- 
move the 8 cap screws which secure adapter to crankcase. Withdraw 
adapter and shaft from crankcase. 
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(29) Transfer Assembly From Stand To Floor. 

BEAM, wood, 2- x 8-in. x 8-ft. PLATE, engine lifting, MTM 

(2) A4-36 

HOIST (2) SLING, MTM A4-18 

Using a sling MTM A4-18 and 2 plates MTM A4-36, lift engines and 
crankcase assembly off 3 engine supports and lower onto two 2- x 8-in. 
wood beams. Support engine with blocks under Nos. 3 and 4 engines to 
keep from rolling. No. 1 engine should be straight up. 

(30) Remove Drive Gear Housing Mounting Bolts. 

WRENCH, socket, -ft-in. WRENCH, socket, %-in. 

WRENCH, socket, s /s -in. WRENCH, extension, with uni- 

WRENCH, socket, j-f-in. versal joint, 3 feet long 

Using 2 chains through the eyes in engine supports, bring the chain up 
to the top of gear case and take the weight of gear case in a hoist, so that 
case bolts can be removed. Remove 2 cap screws (jjt-in. wrench and 
%-in. wrench) from each side of engine. These cap screws are on the 
engine side of gear housing at the lower flange of the engine. A total of 
20 cap screws have to be removed. The cap screws on the upper side of 
No. 4 engine have to be removed with a 3-foot extension and universal 
socket (fig. 145). NOTE: The engine-to-crankcase (at radiator end) cap 
screw of No. 4 engine has to be removed to get the horizontal cap screw 
out. From the radiator side of gear housing, remove 8 nuts ( %-in. wrench) 
from housing attaching studs and 15 cap screws ( %- and A-in. wrenches). 

(31) Remove Drive Gear Housing From Power Unit. 

HOIST 

With the weight of gear housing taken by a hoist, slide the gear housing 
away from the power unit (fig. 190). Remove engines from crankcase in 
the following order: Nos. 1, 2, 3, 4 and 5. In this manner the intake and 
exhaust manifold will not interfere as the complete power unit is being 
rolled over. If for any reason the No. 5 engine is the only one to be re- 
moved, No. 4 engine will have to be removed first, as the intake and 
exhaust manifold of No. 4 engine will interfere with the removal of 
No. 5 engine. 

(32) Remove Spark Plugs. 

WRENCH, socket, deep, j-f-in. 

Unscrew spark plug from cylinder head (turn counterclockwise). 
Cover openings with tape. 
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(33) Remove Sending Units. 

WRENCH, 3/s-in. WRENCH, 1-in. 

WRENCH, y 8 -in. WRENCH, open-end, T Vin. 

Remove 2 attaching nuts and lift exhaust stack temperature warning 
indicator sending units off the mounting studs ( 3 /s-in. wrench) in the 
exhaust manifolds (fig. 10). Remove high water temperature warning 
indicator sending units from top of the cylinder head of each engine 
(multiple water pump type) or from the cylinder head of No. 1 engine 
only (single water pump type) (turn counterclockwise) (1-in. wrench). 
Remove the water temperature gage sending units from the side of the 
cylinder heads with a ^-in. open-end wrench (turn counterclockwise). 
Remove the low oil pressure warning indicator sending unit from the 
underside of No. 4 engine (multiple water pump type) or from the right 
side of No. 1 engine, toward the radiator (single water pump type) ( Va-in. 
wrench) (turn counterclockwise). Remove the oil pressure gage sending 
unit from underside of No. 4 engine (multiple water pump type) (fig. 11) 
or from upper side of No. 3 engine ( single water pump type ) ( fig. 9 ) ( turn 
counterclockwise) ( iVin. open-end wrench). Tag all units for easy 
identification. 

(34) Remove Cylinder Head Adapters And Thermostats. 

Remove 8 nuts, lift adapter off cylinder head and lift thermostats out 

of adapters. NOTE: Power units up to and including serial No. M4A4- 
3211 are equipped with thermostats inside engine water outlet adapters. 
After serial No. M4A4-3211, No. 1 engine thermostat is contained inside 
adapter, while other thermostats are contained in radiator inlet adapters. 

(35) Remove No. 1 Engine (fig. 150). 

HOIST WRENCH, %-in. 

SLING, engine lifting 

Remove 16 cap screws which attach engine to crankcase. With lifting 
sling, attached to No. 1 engine cylinder head studs, lift out No. 1 engine. 
CAUTION : Pick engine up straight so that it will not bind on dowel pins. 

(36) Remove No. 2 Engine (fig. 149). 

BLOCK, wood, 2- x 4-in. SLING, engine lifting (2 ) 

HOIST (2) 

Attach a lifting sling to cylinder head studs of engines Nos. 3 and 5 
and, using 2 hoists, one on each side of the power unit, roll the power unit 
over until No. 2 engine is straight up. Then lower onto blocks to keep 
engine from tipping. Follow No. 1 removal procedure to remove. 
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(37) Remove No. 3 Engine (fig. 148). 

Roll power unit over again by hoist until No. 3 engine is straight up. 
Follow No. 1 removal procedure to remove. 

(38) Remove No. 4 Engine (fig. 145). 

Turn power unit completely over until No. 4 engine is straight up. 
Follow No. 1 removal procedure to remove. 

(39) Remove No. 5 Engine (fig. 141). 

Roll power unit until No. 5 engine is straight up and follow No. 1 
removal procedure to remove. 

(40) Remove Water Pump (Single) (fig. 3). 

WRENCH, open-end, Vi- in. 

Reach back of water pump and remove the 7 nuts and lock washers 
which attach water pump to crankcase. Remove water pump assembly 
from mounting studs. NOTE: For removal of multiple water pumps, see 
paragraph 17 b (13). 

(41) Remove Oil Pan And Screen From Crankcase. 

PLIERS, side cutting WRENCH, socket, ft -in. 

SCREWDRIVER 

Remove locking wire (side cutting pliers) from 26 cap screws and 
remove screws (ft-in. socket wrench). The screen assembly attached 
to oil pan is secured with 20 screws (screwdriver) and should be removed 
for cleaning. 

(42) Remove Oil Pumps, Pressure And Scavenger (fig. 148). 

PLIERS, side cutting WRENCH, socket, ft-in. 

Remove locking wires (side cutting pliers) and 6 cap screws (ft-in. 
socket wrench) from each pump and remove pumps from splined shafts. 

(43) Remove Accessory Drive Shaft And Support And Dis- 
assemble (fig. 139). 

DRIFT VISE 

HAMMER, steel WRENCH, socket, ft-in. 

PLIERS, side cutting WRENCH, spanner 

PRESS 

Reach through opening in crankcase and with side cutting pliers, re- 
move locking wires and with ft -inch socket wrench, remove 4 cap screws 
which secure support to crankcase. Lift assembly off dowels and out of 
crankcase. Place assembly in vise, flatten ears of accessory shaft nut 
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Figure 22 — Removing Accessory Shaft Gear 



lock washer to clear nuts on each side of gears and remove 2 drive shaft 
nuts with spanner wrench (turn counterclockwise). Place support and 
shaft on press and press .the two gears off shaft (figs. 22 and 23). Mark 
the thrust washers, gears and shaft and mark the accessory shaft support 
for identification when reassembling in the event the same parts are to 
be used in reassembling. NOTE: The accessory shaft support bushings 
were line-reamed in assembly. The support must be kept with crankcase. 

(44) Remove Oil Pump Drive Shafts And Gears. 

HAMMER WRENCH, socket, ^-in. 

PULLER, universal 

Bend back ears of washer (hammer) on each oil pump shaft and 
remove nut ( f^-in. socket wrench). Remove gears with universal puller. 
Slide oil pump shafts down through opening to underside of crankcase 
and remove. 
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Figure 23 — Removing Accessory Shaft Gear 



(45) Remove Scavenger Pump Outlet Elbow And Oil Filter 
Pad (fig. 146). 

WRENCH, y 8 -in. 

Remove lock wires, 4 cap screws, and elbow and pad from crankcase. 

(46) Remove Engine Drive Gears (fig. 24). 

BLOCK, wood, 4- x 4- x 4-in. HAMMER, steel 

CHISEL, flat PUNCH, prick 

DRIFT, brass WRENCH, socket, 2 Vs-in. 

Use hammer and flat chisel to straighten out the 5 engine drive gear 
shaft lock nut lock washers. Use a 2 %-inch socket wrench to remove the 
5 lock nuts. Using prick punch and hammer, prick punch the end of each 
shaft and housing for identification in reassembly. NOTE: This is neces- 
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Figure 24 — Removing Engine Drive Gear Shaft 

sary as shafts are fitted into each opening in housing. Place a block, or 
some means of support, under the drive gear, to relieve any strain from 
gear and, using a brass drift and hammer, drive shaft out of housing and 
gear (fig. 24). Mark gears for identification to simplify assembly. When 
shaft has been removed, lift gear away from driven gear and remove from 
housing. Repeat operation to remove the 4 other gears. 

(47) Remove Engine Drive Gear Bearings (fig. 167). 

PRESS SCREWDRIVER 

Insert end of screwdriver between lip at end of snap ring and hub of 
gear, forcing end of snap ring toward center of opening in hub. With snap 
ring in this position, force ring out of gear hub. Turn gear over and repeat 
operation to remove snap ring from the opposite side of hub. Place gear 
in press and press out the 2 engine drive gear bearings and spacer. 

(48) Remove Engine Drive Gear Clutch. 

WRENCH, socket, f^-in. 

Remove the 8 bolts and nuts which secure clutch to gear. Lift clutch 
off gear (fig. 170). 
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(49) Remove Engine Driven Gear And Shaft. 

BLOCK, wood, 4- x 4- x 4-in. WRENCH, socket, ^-in. 

CHISEL, flat WRENCH, socket, %-in. 

DRIFT, brass WRENCH, spanner, MTM 

HAMMER, steel A4-2 

JACK 

Using a %-inch socket wrench, remove the 2 cap screws which secure 
the engine drive gear housing seal plate to housing (fig. 176). When 
removing the seal plate, be careful not to damage the 2 rubber seals at 
each end of plate, as these seals are necessary to prevent oil leaks where 
the individual engines connect to gear housing. Remove plate from hous- 
ing. Using a ^-inch socket wrench, remove the 6 cap screws and lock 
washers which secure the engine driven gear shaft oil seal retainer to 
housing (fig. 189). Note the number and thickness of gaskets between 
retainer and housing as it is necessary to use the proper number of gaskets 
when reassembling, as these gaskets serve as shims between retainer and 
engine driven gear shaft outer bearing. Use hammer and chisel to bend 
the ends of the engine driven gear shaft outer bearing lock nut lock washer 
so as to permit turning of lock nut (fig. 184). Place suitable tool on end 
of engine driven gear shaft assembly to permit holding shaft in position, 
and using spanner wrench MTM A4-2, remove lock nut (turn counter- 
clockwise) (fig. 183). Lay power unit drive gear housing assembly on 
blocks (with gear side of housing up). Place a jack under driven shaft 
(with a block of wood between jack and shaft, to protect end of shaft), 
raise jack and force shaft bearing and gear assembly out of housing. 
Using hammer and brass drift, tap engine driven gear shaft outer bearing 
out of housing. CAUTION: Protect bearing to prevent damage due to 
falling on floor. 

(50) Remove Engine Driven Gear From Shaft (fig. 166). 

CHISEL, flat PRESS, heavy-duty 

HAMMER, steel WRENCH, spanner 

Using hammer and chisel, bend lock washer so as to permit turning of ‘ 
lock nut. Remove lock nut with spanner wrench (turn counterclockwise) r 
Support shaft and gear assembly in a heavy-duty press, with long end 
of shaft down, and press gear off shaft (Do not support this assembly on 
bearing, as it is necessary to remove the two keys which secure gear to 
shaft before the bearing can be removed.) Remove the two keys from 
shaft. Support shaft and bearing assembly in a heavy duty press (with 
long end of shaft down) and press bearing off shaft (turning the bearing 
as it is being removed). 
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